Treatment of undifferentiated colorectal cancer cells with fish-oil derived docosahexaenoic acid triggers caspase-3 activation and apoptosis.
The effectiveness of chemotherapy is often limited by the side effects on normal tissues. Consequently, the search for new therapeutic agents with minimal toxicity is of particular interest in cancer management. Many studies have shown that docosahexaenoic acid (DHA) have cytotoxic effects against different kinds of cancer cells. However, little attention has been paid to explore the effect of DHA on undifferentiated colorectal cancer cells. In this study, the effects of DHA on LS174T cells as an early stage of tumor initiation were investigated. Tumor cells were treated to various concentrations of DHA and proliferation, survivin expression, caspase-3 activation, and apoptosis were evaluated by different cellular and molecular techniques. Following 48 h treatment, proliferation was measured to be 73 ± 4.5% (P = 0.000), 53 ± 5.7% (P = 0.000) and 26.3 ± 3.5% (P = 0.000) for 50, 100, and 150 µM DHA, respectively compared to untreated cells. This molecule induced 63% (P = 0.001) and 46% (P = 0.000) decrease in survivin messenger ribonucleic acid (mRNA) level as well as 1.8 (P = 0.001) and three-fold (P = 0.000) increase in caspase-3 activation for 50 and 100 µM DHA, respectively compared to untreated cells. Our evidence showed that survivin mRNA is expressed at the early stage of colorectal cancer cells and DHA-treated cells expressed markedly a lower survivin mRNA compared to untreated cells. DHA is an attractive repressor of survivin expression, increases caspase-3 and apoptosis in colorectal cancer cells and may provide a novel approach to the treatment of colorectal cancer at the early stage of tumor initiation.